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ABSTRACT 

Three sets of experiments compared college-age and school-age 
(6th-8th grade) skilled and unskilled readers' processing of spoken and 
printed sentences 1n Isolation and In story contexts. The two types of 
readers differed 1n their processing of the structural, thematic, and 
schematic properties of sentences 1n both reading and listening. The 
results demonstrate that reading and listening make use of similar 
language comprehension processes, that unskilled readers are also 
relatively unskilled listeners, and that effective comprehension Involves 
an Interaction of processes for (a) perceiving propositions, (b) relating 
propositions, and (c) Integrating propositions with schematic 
expectations. School-age unskilled readers are relatively deficient 1n 
propos1t1onal processing, and tend to process spoken and printed 
sentences as a series of unstructured words. College-age unskilled 
readers are relatively deficient 1n their strategies for relating 
propositions, and tend to rely on expectations to form a representation 
of text. 
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Language comprehension Involves the formation of a meaningful representation 
derived from a message. Beyond this general definition, there 1s a divergence of 
views on Which aspects of the message determine the meaningful representation. The 
assumption of "proposition perception theory" (PPT), derived from research oh 
auditory sentence comprehension, Is that the linguistic stimulus carries the 
meaning of the message and that the task of comprehension Is to extract that 
meaning (e.g., Fodor, Bever, & Garrett, 1974). In contrast, the assumption of 
"schema perception theory" (SPT), derived from research on the recall of printed 

r 

texts, 1s that the linguistic stimulus provides only rough guidelines to the 
meaning of the message and that the reader constructs a meaning by using prior 
knowledge of the world and the organization of text (Adams & Collins, 1979; 
Rumelhart, I960; Weaver, 1978). It may not be accidental that these distinct views 
derive from research on comprehension In two different modalities, listening arid 
reading. 

Reading and Listening Compared 
The most salient aspect of reading 1s the recognition of words from the 
printed sequences of letters, which is obviously hot a part of listening 
comprehension. Beyond this basic difference between reading and listening, there 
are some differences in the kinds of cues to structure and 1n the strategies 
available to the recipient of a message, but there are also similarities 1n 
morphemic cues to structure. 

Speech contains numerous prosodic cues to sentence structure which are largely 
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absent 1n printed text. Breathing pauses tend to occur between clauses (Boomer, 
1965; Goldman-Elsler, 1972); the last word of a clause 1s lengthened (Cooper & 
Cooper, 1980); there are characteristic pitch changes during a clause and at Its 
end (Danley & Cooper, 1979); even individual wlthln-clause phrases have typical 
prosodlc features (Sorenson, Cooper, & Pacda, 1978). Speech that systematically 
lacks all of these characteristics 1s much harder to understand, suggesting that 
listeners normally rely on acoustlcally-analysable cues to segmentation (Hugglns, 
1978). Since 1ntonat1onal cues to phrase structure are not reliably present In 
printed text the reader must rely on morphemic cues to organize word sequences Into 
phrases (Fries, 1962). 

There are many morphemic ("function" words) and sequential cues to sentence 
and text structure common to spoken language and printed text (Bever, 1970; Forster 
& Oibrel, 1973; Townsend, 1983). Indeed, the syntactic rules that govern sentence 
acceptability are Identical 1n speech and writing. In so far as comprehension 
relies on sueh cues to structure, reading and listening processes may be similar. 
Experiments with artificial languages have shown that 1t 1s very difficult to learn 
a language without sueh markers (Green, 1979; Moeser & Bregman, 1973). These 
results establish the possibility that both listeners and readers rely heavily on 
the patterns of such morphemes to provide an Initial syntactic organization of 
messages. 

Since listening comprehension often occurs In situations 1n which the speaker 
Is present, questioning of the speaker may resolve failures 1n Initial 
comprehension (see Rubin, 1980). The possibility of Interacting with the speaker 
may allow the speaker to tailor the message 1n order to take Into account "gaps" 
that may exist In the listener's knowledge. Since the Writer 1s generally not 
available to clarify the printed message, the reader must construct a 
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text which 1s more dependent on background 

s/he has brought to the situation. 
1nted message perhaps allows for greater Flexibility 
1es than Is available to the listener, who 1s more 
in memory and by the order In which the speaker 
!er has the options of rereading unclear portions of 
ig ahead 1n order to derive an overall structure 
\rge portions of the message to look for certain 

stated 1n the text. It may be the case that these 
play a relatively greater role 1n reading 
:omprehens1on. 

Prepositional Processing 
ory has focused on how listeners Isolate phrases and 
Listening Involves two activities: Isolating word 
;se structure organizations, and Integrating the 
t came before and what might come after. Sequences 
2te propositions are among the most Important units 
a surface structure clause functions as a unit 
i Bever, & Garrett, 1974). During such a clause 
/ntactlcal organizations (Bever, Garrett, & Hurtig, 
75). At the end of such a clause, the listener 
>rds and phrases, arid Integrates the resultant 
When the listener determines a set of semantic 
berpretatlon for the whole clause and Its role 1n 
words fades, freeing Working memory for the words 
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in the subsequent semantic unit (Abrams & Bever, 1970; Caplan, 1972; Jarvella,- 

1971? Perfettl & Goldman, 1976; Townsend & Bever, 1978). Complete propositions 
also serve as a major unit of text processing (Townsend, 1983). 

Klelman (1975) has proposed a model of reading which corresponds 1n part to 
PPT. The reader retains words 1n a limited capacity working memory until a 
complete syntactic-semantic unit 1s obtained. At this point, an Interpretation of 
the words 1n working memory Is transformed Into permanent memory, freeing working 
memory for the beginning of a new syntactic unit. Failure to segment syntactic 
units would produce word-by-word segmentation (as exemplified 1n certain beginning 
readers, "word callers," Smith, Goodman, & Meredith, 1976), and a failure to 
comprehend the propositions In the text. 

There 1s some experimental evidence that the Proposition Perception Theory 1s 
true of reading. Reading comprehension Improves When syntactic patterns correspond 
to common patterns in speech (Tstham, 1976). Readers spend more time reading and 
fixating on the last word of a clause (Aaronson, 1976; Just & Carpenter, 1980), 
presumably to Integrate Its meaning with what came before. The eye-voice span 
generally extends to the end of the major phrase, particularly for advanced readers 
(Gibson & Levin, 1975). Pauses 1n oral reading frequently occur at the ends of 
clauses (Goldman-Elsler, 1968, 1972). Other linguistic surface structure units 
such as noun-phrase and verb-phrase also elicit relatively large pauses 1n reading 
(Goldman-Elsler, 1972; Hawkins, 1971). 

This evidence Indicates that readers may Impose an Initial grouping of words 
by using the kinds of morpheme/sequence sensitive phrase structure strategies that 
they use 1n listening. They can develop such strategies 1n listening by first 
relying on the Intonation patterns of speech, which redundantly signal many aspects 
of phrase organization; As they become more experienced listeners (and readers), 
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children can utilize perceptual strategies based on morphemic- patterns alone: such 
a view Would explain why Inappropriate Intonation has a lesser effect on listening 
comprehension of skilled readers than 1t does of unskilled readers (Oaken, Welner, 
& Cromer, 1971). 

The kinds of structural analyses Identified In speech perception research 
differentiate readers of different levels of skm . Unskilled readers differ from 
skilled readers 1n their use of sentence structure while reading (Clay & Imlach, 
1971; Cohen & Freeman, 1978; Cromer, 1970; Denner, 1970; Fry, Johnson,, & Muehl, 
1970; Guthrie, 1973; Stelner, Welner, & Cromer, 1971; Vogel, 1975; Welnsteln & 
Rab1riov1tch, 1971). Cromer (1970), for example, has demonstrated that there are 
readers who are deficient 1n their comprehension of typically formatted printed 
materials, but not 1n their comprehension of material that 1s formatted to 
emphasize phrase structure groupings of words. Unskilled readers also differ from 
skilled readers 1n their use of cues to textual relations between clauses even 
while listening (Goldman, 1976; Perfettl a Goldman, 1976). For example, Perfettl & 
Goldman (1976) found that unskilled readers are not as sensitive as skilled readers 
to the structural distinctions between main and subordinate clauses. 

Studies such as these suggest that Improvement 1n reading beyond basic word 
recognition skills occurs by applying Independently developed linguistic knowledge. 

From this point of view, reading deficits may be due to deficits In the 
application of decoding strategies that the reader successfully applies during 
listening, or they may be due to Impoverished linguistic knowledge which leads to 
poor comprehension In both listening and reading (see also Durrell, 1969; Stlcht, 
1972). 
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Thematic Processing 

Schema Perception Theory (e.^.Pearson & Splro, 1982; Schank, 1982; Weaver, 
1978) proposes that readers use expectations based on prior knowledge ("scripts") 
and the organization of text to make Inferences that connect propositions and to 
organize propositions In memory (Bartlett, 1932; Bower, Black, & Turner, 1979; 
Bransford & Johnson, 1973; Handler & Johnson, 1977). The reader might also use 
such knowledge to establish predictions about what Will appear next 1n the text, 
thereby facilitating sentence comprehension: 

"Activation of the overall script brings the activation level of script 
actions close to the firing threshold. Hence, relatively little sensory 
evidence directed to an action node 1s required 1n order for It to be 
perceived. Also, expected stimulus patterns should be Identified rapidly 
because their logogens have been brought near firing threshold by the 
context alone." (Bower et al., 1979, p. 266). 
That 1s, comprehension of a sentence should be easier when 1t 1s "predicted" by the 
schema underlying the text than when 1t Is not (see also Abelson, 1981; Adams & 
Collins, 1979; Rumelhart & Ortony, 1977; Schank & Birnbaum, 1n press? Tyler & 
Marslen-Wllson, 1977). Recent evidence appears to support this claim of SPT: 
Sentences which violate expectations take longer to read (Bower, Blaek, & Turner, 
1979; Duffy, 1983; Q1bbs & Tenney, 1980; Townsend, 1983). 

Such demonstrations, however, are also consistent with an "Interactive" view, 
that Integrative processes and proposltlonal perception are Independent processes 
(Cairns, Cowart, & Cablon, 1981; Townsend, 1983; Townsend & Bever, 1982). On the 
Interactive view, context and expectations may Influence Integrative processing, 
but not syntactic processing. Townsend (1983) has shown that readers and listeners 
use morphemic cues to thematic structure, such as "1f", "because", "after," 
"although", etc., as signals to Integrate propositions with context and 
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expectations. Fo r example, "because" Is a signal to Integrate Immediately Into a 
causal organization of text, but "although" 1s a signal to postpone "integration' ~~ 
The fact that Integrative processes operate on propositions 1s prima fade evidence 
that thematic processing does not affect proposltlonal perception. 

While 1t has not been shown that good and unskilled readers differ 1n their 
use of schemata for understanding sentences, there Is evidence that unskilled 
readers' recall of both spoken and printed stories 1s less Influenced by the 
thematic importance of propositions (Smiley, Oakley, Worthen, Camplone, & Brown, 
1977). Children who are unskilled readers are poorer at recalling the 
proposltlonal structure of text, even when equated with skilled readers 1n terms of 
reading mlscues (Bridge & Herney, 1981? Tlerney, Bridge, & Cera, 1979). Unskilled 
readers also differ from skilled readers in their knowledge of story structure 
(Stein, 1982). these studies suggest that deficits In reading comprehension may be 
associated either with deficits 1n "thematic processing" of the relations between 
propositions, or with deficits In "schema perception." Many Instructional methods 
for teaching reading skills attempt to develop "previewing" and scanning 
strategies, but 1t 1s not clear how the organization provided by such strategies 
Influence the process of comprehending text. 

PPT and SPT Compared 
The proposition and schema perception theories of comprehension represent 
contrasting views of reading and the acquisition of reading skills. These two 
theories make opposing predictions about the role of syntactic structure at 
different levels of reading skill. 

PPT emphasizes a "bottom-up" approach to comprehension (Fodor, Bever, & 
Garrett, 1974; see also Qough, 1972; Kolers, 1970). According to PPT, 
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comprehension Involves the Formation of "higher" levels of structure from "lower" 
levels of structure. That 1s, letter (or phoneme) sequences-are-grouped „1nto 
words, word sequences are grouped into phrases, phrase sequences are grouped Into 
clauses or sentences that correspond to propositions, which In turn are 
semantlcally Interpreted. Learning to read Involves the transfer of listening 
strategies for relating levels of structure to reading. As the reader transfers 
more strategies to reading, the effects of sentence structure Increase. It follows 
from PPT that sentence structure affects the performance of older and more skilled 
readers more than that of younger and less skilled readers. 

SPT emphasizes a "top-down" approach to comprehension. For example, Schank 
(1982) views reading primarily as a process oF predicting and Inferring 1nFormat1on 
based on the schemata that are activated by earlier portions OF the text. The 
skilled reader Is one who activates a schema, arid looks For 1nFormat1on 1n the text 
that can F111 "empty slots" In the activated schema. Understanding a sentence that 
states an event that Is typical oF the situation described by the activated schema 
1s more a matter oF conFlrming expectations than 1t 1s perFormirig a syntactic 
analysis oF the sentence (cF. Bower et al., 1979). The unskilled reader, On the 
other hand, 1s either unFamlllar with the schemata that are needed to understand a 
passage, or does not activate schemata that are available 1n memory (Pearson & 
Splro, 1982; Schank, 1982). Improvement In reading skill comes about through the 
accumulation and activation oF relevant schemata during reading. It Follows From 
SPT that the eFFects oF sentence structure while reading Will decline With 
Increased reading skill and age. That Is, sentence structure should aFFect the 
perFormance oF younger and less skilled readers more than that oF older and more 
skilled readers. 

The modality dIFFerences between speech and printed text may be responsible 
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for these differing emphases on the nature of the comprehension process. The 
w bottoi£# 1 ' ewpHasF^r ^Pt"Waa i k f rn^ JheaLSSSS^ on auditory comprehension. 
Since the auditory message must be processed from left to right, the listener may 
rely more on morphemic, sequential, and 1ntonat1onal cues to meaning, and less on 
text organization. And since the speaker 1s often available to correct 
misunderstandings, the need for the listener to construct an Idiosyncratic 
representation of meaning based 1n large part on prior knowledge may be reduced. 
The "top-down" emphasis of SPT was derived primarily from research on the recall of 
printed text. Since the printed message need not be processed 1n any particular 
order, the reader may rely less on sequence cues to meaning, and more on 
expectations and text structure. 

What 1s at Issue Is the extent to which the differences 1n modality influence 
the role of the sentence as a unit of meaning. If the sentence 1s a unit of 
meaning 1n the formation of a representation of text, sentence structure must be 
perceived. A schema does not demand that a particular proposition appear In a 
particular form, or even that 1t appear at all 1n the message. The reader/listener 
may develop expectations based on a schema, but 1n order to confirm them, s/he must 
still engage 1n structural analysis of the sentences. However, the preceding 
discussion has raised the possibility that skilled comprehension strategies 1n 
reading may by-pass the sentence as a unit of meaning. Hence, skilled and 
unskilled readers may not differ In their comprehension of spoken language, which 
does not normally allow for the kinds of strategic processing that are possible 1n 
reading. 

Overview of Tasks 

Our research compared 3 sets of skilled and less-skilled readers at the 
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college- and school-age levels. The first two sets of subjects Included college 
~lriH^t?i=8th--g^^ the last Included only college students. For two 

sets of subjects, we used standardized verbal achievement scores as a basis for 
classifying subjects as skilled vs. unskilled readers, and for the third, we 
administered a variant of the Cook-Chapman test to distinguish skilled vs. 
unskilled readers. 

the first set of subjects received 5 tasks primarily assessing listening 
comprehension processes. The second set of subjects received 2 tasks assessing 
syntactic processing and fluctuations of attention during reading. The third set 
of subjects received 2 tasks assessing thematic processing of printed sentences, 
table 1 summarizes the tasks. 

the first set of subjects received the following tasks: Story Reading, Story 
Listening, tone Location, Meaning Probe, and Word Probe. In the two Story tasks, 
subjects heard or read a story of moderate length, and received three tests 
assessing their comprehension of the story, their memory for words, and their 
literal memory for particular sentences 1n the story. 

In the Tone Location task (Bever, Lackner, & K1rk, 1969), subjects heard an 
Isolated sentence with a tone superimposed on speech around the clause boundary. 
The subjects' task was to Indicate the location of the tone 1n the sentence. 
Accuracy 1ri locating the tone When 1t occurred before, In, or after the clause 
boundary Indicates the effect of segmentation Into syntactic units on the 
fluctuations of attention to nonl1ngu1st1c sounds. 

the Meaning Probe task (Townsend & Bever, 1978) assesses the listener's 
accessibility to the meaning of a sentence as s/he hears 1t. In this task, the 
subject heard a sentence fragment ending before the clause boundary, and then a 
short phrase. The subject's task Was to say as quickly as possible whether the 
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phrase was similar 1n meaning to the sentence fragment. With this task we examined 

the_subjects' "on-line" processing of the structural distinction between main and 

subordinate clause and the thematic distinction between "if" clause and "though" 
clause. 

The Word Probe task (Townsend & Bever, 1978) assesses the listener's on-Hne 
accessibility to the words and their order In a sentence. This task was similar to 
the Meaning Probe task, except that after hearing the sentence fragment, the 
subject heard a single word, and said whether or not the word had occurred 1n the 
sentence. As 1n the Meaning Probe task, we examined structural and thematic 
processing of Isolated auditory sentences. 

The second set of subjects received two reading tasks: the Find-the-Odd-Word 
task and the E-Detect1on task. In the Odd-Word task (adapted from the Cook-Chapman 
test), subjects read, paragraphs for the purpose of detecting a word that did not 
fit the meaning of the paragraph. We examined the effect on detection time of 
formatting the paragraphs so that phrase boundaries coincide with the ends of 
lines, and classified subjects as "unskilled readers" if "chunked" formats had a 
large effect on their performance. 

In the E-Detect1on task, subjects crossed out /e/s as they read isolated 
sentences. This task 1s based on Corcoran 's (1966) finding that the letter /e/ 1s 
easier to detect 1n printed text when 1t corresponds to a spoken syllable than when 
It 1s silent. In our task, we examined detection accuracy for silent /e/s 
depending on whether they occurred 1n words at the end or beginning of a clause. A 
focus of attention on Internal comprehension processes associated with the end of a 
clause should produce more failures to detect silent /e/s. 

The third set of subjects received a Sentence Reading task in which they read 
stories one elause at a time, the time spent reading each clause was measured. 

O 1 1 
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Story pairs were constructed so that a single clause described an event which was 
either oF high or low relevance to the script underlying the story. These critical 
clauses were Introduced by either "because" or "although". After reading the 
stories, the subjects received a test for their memory of the meaning vs. 
superficial form of the critical elauses. 

Our results showed that the listening skills of skilled and unskilled readers 
differ In a variety of ways. Within each level of reading skill, there are also 
age differences In comprehension processes. Skilled and unskilled readers differ 
1n their use of thematic and structural cues to relations between sentences. The 
skilled college-age reader quickly forms an abstract representation from the 
"bottom-up" by using structural cues to the relation between propositions. The 
unskilled college-age reader treats each sentence as Independent, and relies on a 
"top-down" strategy for obtaining sentence meanings; s/he focuses less on relating 
the meanings of propositions, and relies more on a strategy of obtaining an 
approximation of text meaning through the application of schemata. At the 
school-age level, the skilled reader listens and reads 1n many ways like the 
unskilled eollege-age reader, treating sentences as Independent. 
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METHODS 

A. Listening Skills 

Subjects. Forty-eight subjects were selected on the basis of standardized 
reading test scores (Scholastic Aptitude Test for college students, Standardized 
Achievement Test for school-age students). Twenty-four subjects were Columbia 
University students, ranging 1n age from 18 to 35. Twelve Of the college students 
Were "skilled readers" (VSAT 610 or higher, mean 658, standard deviation 38.9), and 
twelve were "unskilled readers" (VSAT 560 or lower, mean 490, standard deviation 
40.2). twenty-four subjects were 6th, 7th, and 8th grade students at the Woodward 
School 1n Brooklyn, N.Y. (a private school), ranging 1n age from 1,0 to 13. Twelve 
of the school-age students were "skilled readers" (reading at least one grade above 
current grade level, with a mean of 3.9 grades above level, standard deviation 
1.04), and twelve were "unskilled readers" (reading within or below current grade 
level, with a mean of 0.2 grades above level, standard deviation 1.21). 

All subjects spoke English as their first language, and all were right-handed, 
there were six male subjects In each group defined by age and reading ability. 
Three subjects 1n each age, reading ability, and sex group had no left-handed 
relative, and three did (cf., Carrlthers, Bever, & Townsend, In preparation, for 
discussion of this variable). 

Skilled readers were paired with unskilled readers of the same age. The 
subjects were selected so that the members of these pairs had similar quantitative 
achievement test scores (at the college level, skilled readers: mean = 588, 
standard deviation = 80.2, unskilled readers: mean = 599, standard deviation = 
75.9? at the school level, skilled readers: mean = 2.75 above grade, standard 
deviation = 2.49, unskilled readers: mean = 1.82, standard deviation = 1.61). The 
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college-age unskilled readers were an average of 12 points higher on QSAT (standard 
deviation 25.1) than the skilled readers with whom they were paired; the school-age 
unskilled readers were an average of 0.9 grades lower on QSAT (standard deviation 
2.07) than the skilled readers with which they were paired. Contrasting With these 
"controls" over quantitative achievement scores, the college-age unskilled readers 
Were, on the average, 168 points lower on VSAT (standard deviation 63.8), and the 
school-age unskilled readers - were 3.67 grades lower on verbal achievements 
(standard deviation 1.68). Subjects within pairs of skilled and unskilled readers 
were "yoked" so that they received Identical experimental materials. Subjects were 
tested Individually 1n each of five tasks. 

Procedure. 1. Story Reading. In one task, subjects read a factual story, and 
then answered questions assessing their comprehension of the story, and Indicated 
whether particular words and sentences appeared 1n the story. Each subject 
received 2 stories drawn from a pool of 12 stories from the SAT Study Guide (1979) 
for adults, and from the McCall-Crabbs Standard Test Lessons 1n Reading, Books D 
and E, for school-age subjects (see Table 2). The stories for college-age subjects 
were 550 words long, and those for school-age subjects were 200 words long. Typed 
versions of these stories were presented to the subjects for reading. Following 
each story, subjects read and answered Items 1n a three-part test. Each part 
contained 12 Items for college-age subjects, and 6 Items for school-age subjects. 
The first part was a set of two-choice comprehension questions (Table 3), the 
second was a set of words to be classified as having appeared or not appeared In 
the story, and the third was a set of sentences to be classified as having appeared 
or not appeared In the story. Detractors (I.e., false choices) for each of these 
tests were semantlcally plausible for the story (see Table 4). 

Each subject read stories under two levels of t1";3 pressure. College-age 
subjects were allowed to read one story for 180 sec, and the other for 90 sec. 
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School-age subjects were allowed to read 90 sec for one story and 45 sec For the 
other. The faster reading condition always followed the slower reading condition; 

2. Story Listening. In a 'second task, tests Identical to the reading tests 
were administered after the subject listened to a story. Each subject listened to 
two stories that were different from those s/he read In the Story Reading task, but 
were drawn from the same pool of 12 stories. The three tests following each story 
were presented by tape recorder. Half the subjects 1n each group heard the stories 
In the right ear, and half 1n the left. 

Each subject listened to stories under two levels of time pressure: the 
stories were recorded either at the normal rate of speech (3 words per sec) or at 
twice the normal rate of speech (6 words per sec). The speeded tape was prepared 
by a speech compression system that deletes pauses 1n speech. Test Items were 
presented at the normal rate of speech. Subjects received the slower version 
before the faster version. 

3. Tone Location. A third task required the subject to listen to a sentence 
which had a brief tone superimposed on speech near a clause boundary, and then to 
Identify where the tone had oeeurred (cf., Bever, Lackner, & K1rk, 1969). Half the 
subjects In each group heard the sentences 1n the right ear, and a 100 msec, 10,000 
Hz tone and white noise 1n the left; the sentence and noise was presented 1n the 
opposite ear for the other half of each group. 

There were nine critical sentences. Across 3 lists the tone occurred In each 
critical sentence In the syllable before the clause boundary, 1n the clause 
boundary, and In the syllable after the clause boundary (see Table 5). After 
hearing a critical sentence, the subject received a printed version of the sentence 
with a "window" encompassing 5 syllables and showing the approximate location of 
the tone. The window was centered around the actual location of the tone. The 
subject's task was to Indicate with a slash the exact location of the tone. 
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There were 9 sentences which did not contain a tone. In order to determine 
guessing patterns, subjects were Instructed to guess where a tone occurred even 1f 
they were uncertain 1f they had heard one. In three sentences each, the window 
centered was centered around the lflaus9~twffidary, around the syllable-before- the 
clause boundary, or around the syllable after the clause boundary. 

For 9 additional trials, the subjects did not receive a printed version of the 
sentence, but Instead received a printed Instruction to write out the sentence and 
Indicate the Ideation of the tone. These trials were Included 1n order to require 
the subjects to listen to the sentence rather than just Identify the tone. 

4. Meaning Probe. In a fourth task the subject listened to a sentence 
fragment followed by a 2-4 word verb-object phrase, which the subject had to 
classify as being consistent or inconsistent with the meaning of the sentence 
fragment (as 1n Townsend & Bever, 1978). There were 6 critical cases In which the 
fragment ended before the last word of either an Initial main clause or an Initial 
subordinate clause (Introduced by "1f" or "though"). In the critical cases the 
phrase was similar 1n meaning to a part of the fragment (see Table 6). There were 
18 filler trials which Interrupted the final clause, used different conjunctions, 

or In which the phrase was not similar lii meaning to any part of the sentence 
fragment. The fragment ended with a 50 msec, 500 Hz tone, which the subject heard 
and which triggered a timer. The phrase was heard 1/3 sec after the tone. Half 
the subjects heard the sentences and phrases 1n the right ear, and half heard them 
In the left ear. Sentence fragments were recorded by a male speaker, and phrases 
were recorded by a female speaker. 

5. Word Probe. A fifth task was similar to the fourth, except that the 
subject had to Indicate whether or not a probe word had occurred 1n the fragment 
(cf., Caplan, 1972; Townsend & Bever, 1978). The critical cases again were those 
In which the probe word had occurred In an Initial main or subordinate clause (see 
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Table 6). An additional variable Was the location of the target word 1n the 
fragment. Materials were constructed so that a single word could occupy two 
different positions In the fragments without changing Its meaning. The "early" and 

"late " pos1t16ns"or"the~target word were-separated byat~least 2 words— w1th-arv 

average of 2.9 words. Half the subjects heard the sentences and probes 1n the 
right ear, and half heard them 1n the left ear. The recordings of the fragment 
lists were Identical to those used In the Meaning Probe tasks, and the Word probes 
were recorded by the same female speaker who recorded phrase probes. As 1n the 
Meaning Probe task, a tone marked the end of the fragment, arid the probe followed 
1/3 sec later. 

TWb sets of materials were prepared for the Meaning Probe and Word Probe 
tasks. In each set there were 6 lists with variations of target location and 
conjunction 1ri the critical sentences; each 11st contained one Instance of each 
combination of conjunction and target location 1n positive, Initial clause trials. 
Individual subjects received a 11st from one set In the Meaning Probe task and a 
11st from the other set 1n the Word Probe task, but across subjects, each set of 
materials appeared 1n both Meaning Probe and Word Probe. 

B. Segmentation while Reading 

Subjects. Sixty undergraduates from Nassau Community College and 35 sixth and 
eighth grade subjects from the Mt. Hebron School In Montclalr participated. The 
subjects Were tested 1n groups of 15-25 for a 1/2 hour period. 

Procedure. 1. Odd Word Test. The subjects first received a portion of the 
Cook-Chapman f1nd-the-odd-word test. Subjects read 12 paragraphs and crossed out a 
single word that did not fit In with the meaning of the res r the paragraph. 
When they had finished half of the paragraphs, they recorded c time showing on a 
digital display clock with 6 1n. characters, which had been started at the 
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beginning of each half of the test; The paragraphs were presented either 1ri 
"chunked" format, with the ends of lines falling at constituent boundaries, or 1n 
"random" format, with the ends of lines falling within constituent boundaries 

-(TaMe-7); — Half-the-subjeets-read 6- -^churiked^ paragraphs-^lowed-by^_Jcaiidonill 

paragraphs; the other half of the subjects received the two formats in the opposite 
order. 

2. lei Detection. In the second part the subjects read 14 sentences, making a 
slash through each lei as they read. They were Instructed to read each sentence 
only once, and to cross out the lels as they read. It was emphasized that they 
should read the sentence well enough to answer a comprehension question that 
appeared after each sentence, and that they should complete the task 1n a certain 
time interval, which was set at the median time that pretest subjects of comparable 
age required to complete the task. 

There were 4 sets of six test sentences. In each set of test sentences there 
was a critical word with either a silent or pronounced lei occurring either at the 
end of the initial elause or at the beginning of the final clause (see Table 8). 
Within each set, the serial position of the critical word, the words surrounding 
the critical word, and the total number of silent and pronounced lels were all 
controlled. The pronounced and silent versions of a pair with common clause 
boundary conditions occurred 1n different halves of two booklets. Each booklet 
contained 3 sentences in each combination of clause boundary condition and type of 
lei word. The booklets contained a filler sentence at the beginning and end of the 
11st of 12 critical sentences. The page following each of the 14 sentences 
presented a comprehension question about the sentence on the preceding page. 

C. Thematic Processing while Reading 

Subjects. The subjects were 48 undergraduates at Montclair State College and 



Page 21 



at Columbia University, who participated as part of a course requirement. The 
subjects were classified as skilled vs. unskilled readers on the bastJ of verbal 
Scholastic Aptitude Test scores. Unskilled readers had VSAT Scores under 510, mean 
^^-32r- skilled-readers -had-VSAT-^ores-over^QT-jnean = 612. — 

Materials. There were 8 pairs of stories based On routine activities such as 
Watching TV vs. eating breakfast, going to school vs. an amusement park, getting 
ready for bed vs. getting sick, going to the movies vs. a shopping mall, etc. 
there was one clause Identical In the members of a pair of stories. The story 
pairs Were constructed so that the event 1n common Would be nearly essential to the 
situation described by one member of a pair, but only possible 1n the situation 
described by the other member of the pair (see Table 9). The common event occupied 
the same serial position within story pairs, ranging from the 4th-7th sentence. 

We presented different members of the story-context pairs, followed by the 
common event, to 22 college students and asked them to rate how essential the 
common event was to the plot of the story. Their ratings confirmed our judgments 
that One member of each pair was more essential to the situation than the other. 
The average essentlalneSs rating for "high relevance" stories was 3.8, for "low 
relevance" 2.3, F (1,157) = 66.4, p < .001. 

In the experiment, the event that was common to the members of a pair of 
stories was Introduced by "because" or "although". Conjunction was crossed with 
script relevance so that each subject received two stories with each combination of 
conjunction and script relevance. In eight lists, each common event appeared with 
each combination of conjunction, relevance, and word order. 

Procedure. Subjects read the stories clause by clause on a TRS-80 computer 
screen. When the subject Was finished reading a clause, s/he pressed a button 
which recorded the time Spent on that clause, removed the clause from the screen, 
and displayed the next clause of the story. In order to acquire practice In using 
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the computer, the subjects read Instructions In similar fashion on the computer 
screen. They Were instructed to read the stories for the purpose of constructing a 
title, which they wrote after each story; After reading the 8 stories, they either 

rpran^d-the-stocles-as-cojipletelv as possible, or "tdok"a-sentence-reeogn4t-km- 

test. On the recall test, subjects were given their own titles as cues for 
recalling the stories. Items on the recognition test were either Identical to 
sentences containing the common events, or contained a shift In word order Which 
did not change the meaning. Subjects were asked to check off from a 11st of 8 
sentences those that they thought had occurred 1n the stories, and to rate on a A 
point scale how confident they were of each decision. 

RESULTS 

Our overall results Indicate that college-age skilled readers listen and read 
at a more abstract level, rapidly converting form Into meaning (see Table 10). 
Comparing skilled and unskilled college-age readers, the skilled reader makes fewer 
comprehension errors but more sentence recognition errors while listening to 
stories, 1s poorer at detecting /e/s while reading sentences, 1s slower at 
recognizing words from a sentence that s/he has been listening to, and reads 
clauses faster. At the school level, the unskilled reader performed more poorly as 
well on tasks requiring attention to the superficial form of the stimulus (Sentence 

Memory, Word Probe, E-Detectlon). 

Table 11 summarizes the major findings regarding differences between skilled 
and unskilled readers on sentential and thematic processing. College-age skilled 
and unskilled readers differ 1n how they process the relations between clauses: the 
unskilled reader treats each sentence as a separate unit, while the skilled reader 
focuses on cues to structural and thematic relations between sentences, and 
processes information with different relations in different ways. Differences 
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between skilled and unskilled readers were similar across age levels, with three 
exceptions: -•• - 

(1) There was a reversal 1n the effect of the clause boundary on tone location 
_for skilled and unskilled readers - at- the - college-age. — This-suggests that at a 

certain point 1n the acquisition of listening comprehension skills, the Individual 
shifts away from treating clauses as Independent units, and begins to process the 
relations between clauses. 

(2) The main-subordinate distinction while listening and the clause boundary 
while reading had greater effects for skilled readers at the college-age than for 
skilled readers at the school level. This suggests that as comprehension skills 
Increase, the Individual Increasingly processes different structures 1n different 
ways. 

(3) The differences between skilled and unskilled readers on the effects of 
thematic cues ("If" vs. "though") Were smaller #.c the college level than at the 
school level. This difference was primarily due to a very small effect of these 
cues for good school-age readers. 

These differences suggest that the sentence processing associated with skilled 
and unskilled reading differ at the college- and school-age levels. Unskilled 
reading at the school level consists of a lack of segmentation of words Into 
clausal units. The skilled school-age reader segments words Into clausal units, 
but largely Ignores processing the relations between clauses. The unskilled 
college reader segments words Into clausal units but has difficulty recodlng these 
units Into propositions, and also applies Inappropriate strategies for relating 
clauses. The skilled college reader rapidly focuses on relations between clauses 
and modifies clausal processing strategies accordingly. 
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A;' Listening Skiiis 

1. Reading vs. Listening to Stories. Analysis of variance was performed on 
the percentage of errors with reading ability, age, modality, rate of presentation, 
and task (comprehension questions, word recognition, and sentence recognition). 
Table 12. presents -these data collapsed _oyer rate of presentation, Which did not 
Interact with reldTng~ab1l1ty or modality, though errors were more frequent overall 
1rt the faster rate of presentation, F(l,44) = 14.4, p < .061, and rate Interacted 
With task, F(2,88) = 3.98 (the faster rate Increased word recognition errors by 
10%, comprehension errors by 4 %, but had no effect at all on sentence recognition 
errors). 

There Were two major results of the story listening and reading tasks. First, 
skilled readers made fewer errors than unskilled readers, F(l,44) = 5.86. Second, 
reading ability did not Interact with any other variable, Including modality, F < 
1. These results Indicate that the unskilled reader Is also relatively poor at 
listening. 

2. Structural Segmentation. Tone location accuracy and guessing patterns are 
shown 1n Tables 13 and 14 respectively. Overall, tone location accuracy was higher 
for tones located 1n the clause break than for tones occurlng before or after the 
clause break, F(2, 138) = 16.6, p < .01, and guesses were also more often located 
1n the clause break, F(2, 138) = 16.1, p < .01. These data replicate previous 
studies which have demonstrated that clause structure Influences attention to 
acoustic stimuli (e.g., Bever, Lackner, & K1rk, 1969). 

In order to compare subjects of different reading ability and age, we 
calculated a "tone Index" which 1s a measure of the effect of clause structure on 
overall accuracy (Carpenter, 1976). The tone index 1s the percentage of tones 
correctly reported In the break minus the average percentage of tones correctly 
located out of the break. In order to examine the effect of response Mas, we 
calculated a corresponding "guess Index", which 1s the percentage of tones guessed 
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to be 1ri the clause break when the window was centered around the break, minus the 
average percentage of tones guessed to be In the center of the window v l en the 
window was not centered around the break. Since the window was always centered 
-around-.±he_ actual. tone location, the two Indices are comparable, and the guess 
"index is a measure of the subject's awareness of where processing load 1s greatest 
and where failures 1n perception might have Occurred. 

The most striking aspect of the tone location results Is that reading ability 
had different effects on the tone Index at different age levels. At the college • 
level, skilled readers showed a lower tone Index than did unskilled readers, but at 
the school level, the reverse was true. The Interaction between reading ability 
and age was significant, p < .05 by Wllcoxcn test. For the guess Index, there were 
no significant effects of age or reading ability, nor was there an Interaction 
between these variables, suggesting that response bias does not account for the 
observed effects of clause structure on tone location accuracy. It appears that 
school-ag* skilled readers and college-age unskilled readers process clauses 
Independently, but that school-age unskilled readers and college-age skilled 
readers do not. 

There was one overall difference between skilled and unskilled readers: 
skilled readers were more accurate 1n locating tones before rather than after the 
clause boundary, p < .05 by sign test, but unskilled readers were equally accurate 
before arid after the boundary, p > .25. 

3. On-Llne Access to Meaning and Superficial Form. The results of the Meaning 
Probe Task and Word Probe Task are shown 1n Tables 15 and 16 respectively. These 
tasks showed that skilled college-age readers process main clauses more rapidly for 
meaning, but retain the superficial form of subordinate clauses relatively longer. 
Unskilled readers at both age levels showed very different effects of clause 
structure, as compared to skilled college-age readers, and skilled school-age 
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readers showed practically no effect of clause structure. The processing 
differences between "1f" and "though" for the various groups were similar to those 
that each group showed for main and subordinate clauses overall. 

Skilled and unskilled readers differed In their processing of structurally 
distinct clauses. On the Meaning Probe Task, skilled readers were faster overall 
on main clauses (2534 msec) than on subordinate clauses (2681 msec), but the 
opposite was found for unskilled readers (2965 vs. 2743 msec), F(l,88) = 9.2, p < 
.01. It Is notable, however, that the good school-age reader showed no difference 
between main and subordinate clauses, F < 1. On the Word Probe Task, skilled 
readers showed greater effects of target position 1n subordinate clauses (an 87 
msec advantage for early targets) than for main clauses (a 34 msec advantage), but 
unskilled readers showed greater effects of target position 1n main clauses (a 151 
msec advantage for early targets) than 1ri subordinate clauses (a 17 msec advantage 
for late targets), F(l,88) = 6.9, p < .05. 

Skilled and unskilled readers processed "1f" and "though" clauses In partially 
similar ways. On the Meaning Probe Task, both types of readers responded more 
quickly to "If" clauses than to "though" clauses, for skilled readers, F(l,40) = 
3.03, p < .10, for unskilled readers, F(l,40) = 15.9, p < .01. On the Word Probe 
Task, skilled readers showed greater evidence of left-to-right serial search 1n 
"though" clauses than in "1f" clauses, F(l,40) = 8.99, P < .01, suggesting greater 
accessibility to superficial form 1n "though" clauses. Unskilled school-age 
readers showed this effect, F(l,40) = 14.7, p < .01, but unskilled readers did not. 

B. Segmentation while Reading 

For school-age subjects overall, reading times for finding the odd word were 
7% faster 1n "chunked" paragraphs than 1n "randomly-formatted" paragraphs-, for 
college-age subjects, the effect of "chunking" was less than 1%. Based on Cromer's 
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(1970) Findings that unskilled readers' performance Is more affected by formatting 
according to phrase structure, we used reading tines on the Odd Word test to 
classify subjects as good vs. unskilled readers. We determined the median 
Improvement In reading time for chunked formats relative to random Formats. 
Subjects whose Improvement was greater than the median were classified as unskilled 
readers. 

There was evidence for auditory recodlng of the printed sentences during 
reading. On the lei detection task, silent /e/s were harder to detect than 
pronounced /e/s for both college and school-age students, p < .10 by sign test, 
confirming Corcoran 's (1966) results. The fact that pronounced /e/s are easier to 
detect during reading Indicates that the reader forms an auditory representation of 
the words. 

Table 17 shows that clause ,f1na1 silent /e/s were harder to detect than clause 
Initial silent /e/s for college-age subjects, p < .01 by sign test, and moderately 
harder to detect for school-age subjects, p = .11. Table 17 also Indicates that at 
the college-age, skilled readers showed a strong effect of the clause boundary on 
detection of silent /e/s, p < .01, but unskilled readers did not, p > .10. For 
school-age subjects, there Were also differences 1n boundary effects for skilled 
readers, p < .05, but not for unskilled readers, p > .25. 

The lei detection results demonstrate a direct effect of linguistic 
organization on reading, which reduces visual attention to the printed page at the 
end of a clause. The Increase 1n the effect among skilled readers suggests that It 
reflects Improved reading strategies. It also reflects a fluctuation 1n visual 
attention, not auditory processes. We conclude that skilled readers use strategies 
that are sensitive to the proposltlonal structures of language 1n the same way as 
the auditory strategies of speech comprehension. The broad Implication Is that 
skilled reading Involves comprehension strategies that have been transferred from 
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the auditory to the visual mode, the fact that younger subjects do not show the 
effect as strongly as older subjects suggests that the younger subjects have not 
fully transferred these strategies from the auditory to the visual mode. 

C. thematic Processing while Reading 

1. Reading time. Average reading times for the critical clauses are shown 1n 
table 18. Overall, skilled readers read the critical clauses faster than did 
unskilled readers, F(l,33) = 5.0-4, p < .01. High relevance events were read faster 
than low relevance events, F(l,33) = 4.45, p < .05, and "although" clauses were 
read faster than "because" clauses, F(l,33j = 4.25, p < .05. As 1n the Meaning and 
Word Probe listening tasks, both types of readers appear to be sensitive to the 
different thematic meanings cued by "although" and "because," and process clauses 
Introduced by these conjunctions 1n different ways. However, script relevance, 
conjunction, and type Of reader Interacted. 

For skilled readers, there was no overall effect of script relevance, F(l,33) 

< 1. The skilled recders read "although" clauses faster than "because" clauses 
when the clause stated a high relevance event, F(l,33) = 6.25, p < .05, but not 
when 1t stated a loW relevance event, F < 1. 

For unskilled readers, reading times were faster for high relevance events, 
F(l,33) = 8.06, p < .01, and for events Introduced by "although", F(l,33) = 6.80, p 

< .05. The conjunction effect was significant for low relevance events, F(l,17) = 
16.5, p < .01, but not for high relevance events, F(l,17) = 1.32. 

these results demonstrate that skilled and unskilled readers use schemata In 
reading, but 1n different ways. Good readers use schemata for the purpose of 
thematic Integration. For high relevance events, "although" signals that the 
expected event Is less Important and the reader quickly moves on to the more 
Important main clause which follows, presumably 1n order to discover what the 
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story-teller had expected to follow from the event In the "although" clause 
(Townsend, 1983). "Because" signals that the expected event 1s Important and that 
Its meaning should be retained for Integration with the following event. Unskilled 
readers use schemata as a means of deriving sentence meanings: when events are 
consistent with the schema underlying text, surface cues have little effect on 
comprehension processes. The fact that surface cues have an effect only when the 
event 1s unexpected suggests that the unskilled reader's dominant mode of 
processing 1s a schematic one; relations between clauses become Important only when 
the events are not expected. 

2. Memory. Recognition results were converted to an 8-po1nt scale: each 
confidence rating was assigned a positive sign 1f correct and a negative sign If 
Incorrect. Positive recognition scores were generated by adding 5 to each signed 
score. The result was a range of scores from 1 to 8, With 8 Indicating the highest 
possible recognition score. Table 19 shows the effects of script relevance and 
conjunction on skilled and unskilled readers' ability to detect changes 1n the word 
order of the critical clauses. 

The recognition results suggest that the unskilled reader attends more closely 
to low relevance events than to high relevance events (cf. Bower et al., 1979), but 
that the reverse Is true for skilled readers. For unskilled readers, ability to 
detect change* In word order was better for low relevance events than for high 
relevance events, F(l,28) = 7.11, p < .05. For skilled readers, literal memory was 
nons1gn1f1cantly better for high relevance events, F (1,28) = 1.73, P > .10. 
Overall, changes In word order were easier to deteet 1n "because" clauses than 1n 
"although" clauses, F(l,28) = 4.76, p < .05. 

Three Judges rated the protocols for adequacy Of recalling the proposltlonal 
content of the critical events. The judges' ratings Were highly correlated, with 
correlation coefficients of .74, .81, and .83. There were no overall differences 
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in P ropos1t1onal recall for skilled and unskilled readers, or for "because" vs. 
"although" clauses overall. The meaning of high relevance events was recalled 12% 
better than that of low relevance events, F (1,14) = 9.18, P < .01. For unskilled 
readers, the relevance effect was 15%, F(l,14) = 8.58, p < .05; for skilled 
readers, the effect was 8%, F(l,14) = 2.04, p > .10. Over the two types of 
readers, the relevance effect was significant 1n "although" clauses, F(l,14) = 
5.94, p < .05, but not 1n "because" clauses, F < 1. 

The memory results as a whole Indicate that the unskilled reader's memory for 
stories 1s much more affected by schemata than 1s that of skilled readers. The 
unskilled reader shows better retention of the meaning of high relevance events, 
but better retention of superficial form of low relevance events. 

DISCUSSION 

Our research Indicates that language processing differences between skilled 
and unskilled readers are much more extensive than had been considered previously. 
,We found differences in structural and thematic processing 1n nearly all of the 
reading and listening tasks that we administered, despite our controls for general 
Intelligence. In fact, the differences between college- and school-age subjects of 
high reading ability were generally much smaller than the differences between 
skilled and unskilled readers at the college level. 

Our results suggest that reading and listening comprehension share many of the 
same processes. In the wide range of tasks we used, differences 1n task 
performance between skilled and unskilled readers nearly always emerged in both 
reading and listening. We observed differences between skilled and unskilled 
readers in "free" reading of stories, in listening to. stories, In listening to 
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Isolated sentences, 1n reading Isolated sentences, and in sentence-by-sentence 
reading of stories. In the Story Reading and Listening tasks, 1n which we 
controlled for materials but varied modality, differences between skilled and 
unskilled readers at the school level were always greater 1n listening than 1n 
reading, and at the college level, differences In comprehension were greater 1n 
listening than 1n reading. In both the Meaning and Word Probe tasks, which 
Involved listening to Isolated sentences, and the Sentence Reading task, which 
Involved reading sentences in story contexts, we found similar differences between 
skilled and unskilled readers 1n their use of cues to thematic relations. 

These results strongly support the conclusions of Sclcht (1972), Perfettl & 
Goldman (1976), and others, that deficits 1n reading skills are accompanied by 
deficits 1n listening skills as well. Within the limits of our experimental tasks, 
readers and listeners use similar strategies 1n the two modalities, whether those 
strategies are effective or not. The fact that so many differences between skilled 
and unskilled readers occurred in our listening tasks suggests that Instructional 
programs should focus on the Improvement of comprehension skills In both reading 
and listening. 

Our research allows a preliminary description of the comprehension processes 
of skilled and unskilled readers at two age levels. Using terminology developed 1n 
the introduction, our results suggest that the unskilled school-age reader 1s a 
"word caller" not only In reading (Smith et al., 1976), but 1n listening as well; 
this Individual tends to process spoken and printed language simply as a series of 
words without structure. The skilled school-age reader 1s a "proposition 
percelver", who recedes word sequences corresponding to clauses Into their 
propositions! meaning, but engages in relatively little processing of the relations 
between propositions. The unskilled college-age reader 1s a "schema percelver," 
who Imposes schematic knowledge on the meanings of sentences and texts, perhaps as 
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a means of compensating for Ineffective proposition perception processes. The 
skilled college-age reader 1s an "Interactive processor", who modifies clausal 
processing strategies depending on structural, thematic, and schematic properties 
of text. 

For the college-age skilled reader, reading and listening comprehension 
Involves an Interaction between proposition perception processes and schema 
perception processes, rather than complete reliance on either proposition 
perception or schema perception. For this type of reader, bottom-up analyses of 
sentences produce syntactic and proposltlonal representations. The skilled 
college-age reader manipulates these products 1n different ways depending on 
thematic and structural cues to the relations between propositions, and depending 
on how they relate to expectations. Integrative processes tend to occur toward the 
end of proposltlonal units rather than near the beginning. The results of 
proposltlonal processing are the units on which Integrative processes operate (cf., 
Townsend, 1983; Townsend & Bever, 1982). 

The college-age unskilled reader does not exhibit these Interactions between 
structural and thematic processing, perhaps because bottom-up analyses of sentences 
produce incomplete proposltlonal representations. The tone location task 
demonstrated that the college-age unskilled reader does segment sentences Into 
clauses. However, the lei detection task demonstrated that the unskilled 
college-age reader does not focus Internal analysis at the end of the clause to as 
great an extent as does the skilled college reader. The Meaning and Word Probe 
tasks showed that the unskilled reader does not process main and subordinate 
clauses in the same way as the skilled reader, but that the unskilled reader shows 
greater differences In the processing of "if" and "though" clauses, as compared to 
the skilled reader. The sentence reading task showed that these differences 
between skilled and unskilled readers in thematic processing of clauses occur in 
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reading as well as 1ri listening, but that the unskilled reader engages In more 
"schematic" predictions of sentence meaning. In short, the skilled college-age 
reader organizes word sequences Into clauses, but but the products of the bottom-up 
internal analysis of sentence meanings are predominantly superficial rather than 
semantic. As a result, the unskilled reader does not form a representation of text 
from the propositions and their structurally and thematlcally cued relations, but 
Instead utilizes schematic expectations to develop an approximation of the meaning 
of text. 

The school-age skilled reader 1s similar to the unskilled college-age reader 
1n segmenting the linguistic stimulus Into clause units, but, unlike the unskilled 
college reader, s/he shows very few differences 1n the processing of structurally 
of thematlcally distinct clauses. The skilled school-age reader focuses Internal 
analysis of sentence meaning at the ends of clauses. The skilled reader at this 
level 1s adept at perceiving propositions, but processes text as a series of 
unrelated propositions. 

The school-age unskilled reader primarily processes spoken and printed 
language word by word. The phenomenon observed by Smith et al. (1976) 1n reading 
appears to operate 1n the auditory modality as well. This Individual does not 
segment sentences Into clauses while listening and, relative to the unskilled 
college reader, engages 1n even less internal analysis at the end of a clause while 
reading. In addition, the unskilled reader at the school level does not process 
main and subordinate clauses 1n different ways, but does respond to thematic cues 
1ri the same way as the unskilled college-age reader. The school-age unskilled 
reader appears to possess many of the Inefficient processing strategies that the 
college-age unskilled reader possesses, but with the additional problem of not 
segmenting text Into proposltlonal units. 

One factor emerges in the acquisition of effective reading skills: a shift 
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from clause by clause processing of language to a modification of clausal 
processing strategies, depending on cues 1n the text and on expectations, for the 
purpose of thematic Integration of sentences. There were three major differences 
between skilled readers at tie college and school levels: (1) Structural and 
thematic cues to clausal relations have smaller effects at the school level. (2) 
Boundary effects In lei detection are smaller at the school level. (3) The boundary 
effect 1n tone location accuracy 1s greater at the school level. These differences 
Indicate that the skilled reader at the school level focuses on bottom-up, clause 
by clause processing 1n reading and listening; the skilled reader at the college 
level modifies these clausal processing strategies to focus on the thematic and 
structural relations between clauses. Improvement 1n reading skill among skilled 
readers between school and college Involves Improvement 1n strategies for 
Integrating clauses with context. 

Processing for the meaning of Individual clauses 1s largely mastered by the 
skilled reader at the school level. Good reading skills at the school level are 
characterized by relatively simple clausal processing strategies: segmenting the 
word sequences Into phrase and clause groupings, and Interpreting clausal meaning 
at the ends of clauses. The structural and thematic relations between clauses 
Interact very little with these clausal processes In school-age skilled readers. 
At the college level, however, the skilled reader modifies clausal processing 
strategies depending on structural and thematic cues to clausal relations and on 
the schematic context of the clause. 

Our research suggests some directions for the Improvement of Instructional 
programs. Unskilled readers at the school level need to be more aware of phrase 
structure groupings of words and of sentences as units of meaning, and how 
wlthln-sentence groupings of words relate to the meaning of a sentence. Attention 
to the intonation patterns of spoken language, practice in reading phrases rather 
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than Individual words, listening to skilled readers Imposing Intonation on printed 
language would be helpful' In Increasing proposition perception processes at this 
level. Awareness of sentences as units of meaning, and of morpheme-sequence cues 
to meaning might be Increased by practice 1n expressing propositions In alternative 
sentence forms. Our research suggests that simply emphasizing word recognition 
skills would reinforce the Ineffective processing strategies that unskilled 
school-age readers already possess, and simply emphasizing recognition of the 
schemata that underlie texts would accelerate the acquisition of the Ineffective 
processing strategies that unskilled college readers utilize. 

The unskilled college-age reader needs instruction at three levels: how phrase 
structure groupings of words are organized as propositions, how texts s*qna1 the 
relations between propositions, and how these signals relate to Importance, 
expectations, presupposition, and thematic organization. Awareness of the various 
structural and thematic cues to sentence relations might be Increased by 
highlighting 1n various ways different cues, as suggested by Marzano (1978). 

The fact that unskilled readers also possess a Wide range of Ineffective 
listening strategies suggests that programs for teaching reading should be 
Integrated with programs for Improving general comprehension skills. It might also 
be helpful to Integrate programs for Improving comprehension skills with Writing 
and subject matter areas, so that Instruction can be given 1n the relations between 
the Internal structure of sentences and sentence meanings, and 1ri the relations 
between sentence meanings and expectations. 
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Table 1 
Summary of Exper i ments 

TASKS: 

A. Listening Skills 

1. Story Reading comprehension S memory of printed text 

2. Storu Listening: comprehension 8 memory of spoken text 

3. Tone Location: detection of Uries around clause boundaries 

4. (leaning Probe: on-line access to meaning of spoken sentences 

5. Word Probe: on-line access to word order of spoken sentences 

B. Segmentation while Reading 

1. Odd Word: effects of format on reading time 

2. /e/ Detection: detection of /e/s around clause boundaries 

C. Thematic Processing while Reading 

1. Reading Time: reading time for schematically relevant clauses 

2- Sentence Recognition: literal memory for schematically relevant clauses 

3. Recall: propos i t i onal memory for schematically relevant clauses 

SUBJECTS: 

A. 24 college students and 24 6th-8th graders 

B. 60 college students and 35 6th-8th graders 



C. 48 college students 
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Table 2 

Sample Materials for School-Age Subject's Story Reading and Listening 

STORY: 

Sixty planes were on a practice flight. Our base was an aircraft carrier wiles 
away over the horizon. Our earphones crackled ah order from the carrier to 
return as quickly as possible. A storw had been sighted. The carrier had 
changed course and was racing toward us while we raced toward it. 

The carrier carae up over the horizon at full speed. On its trail we soon saw a 
wall of fog and rain. 

Section after section of the planes peeled off and went down to land. The 
carrier's deck was rising and falling, rolling frow side to side* and pitching 
frdtt end to end. One plane struck the rising stern and crashed. Another hit the 
deck so hard* it bounced off the ship into the sea. 

Only half the planes were on deck when we went into the wall of wist and rain. 
The ship disappeared from the sight of all of us except those in the planes that 
were low* ready to land. All the planes remaining in the air lined up and 
followed the leader just in front. A break of just one lin in that chain wight 
have meant a watery grave for all behind. 
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Table 3 

Sample Questions for School-Age Subject's Story Reading and Listening 

1. The base for these airplanes was 

a. at sea* 

b. In the clouds. 

2. The carrier changed course 

a. because it had to be in sight at all tiiaes. 

b. to reach the planes before the storm broke. 

3. The writer says that the fog was 

a. rising and falling. 

b. I ike a wall • 

4. How nany planes reached their base before the storm struck them? 

a. thirty 

b. sixty 

5. The planes landed on their base 

a. after trying twice. 

b. with difficulty. 

6. Why did the planes line up? 

a. the ship disappeared 

b. the fog limited their visibility. 
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Table 4 

Sample Word and Sentence Recognition Items for School-Age Subject's Story Reading 

and Listening 

A. WORDS' 

1. chain 

2. lurching 

3. wet 

4. disappeared 

5. discovered 

6. crackled 

B. SENTENCES: 

1. The carrier came up over the horizon at full speed. 

2. The deck of the carrier was pitching from end to end/ rolling from side to 
side* and rising and falling. 

3. All the planes regaining in the air lined up and followed the leader just in 
front. 

4i 8ur earphones crackled an order from the carrier to return as quickly as 
poss i ble. 

5. The carrier was racing towards us while we raced towards it and had changed 
course. 

6. Except for those in the planes that were low, ready to land, the ship 
disappeared from the sight of all of us. 
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Table 5 

Sample Materials for Tone Location Task 

1. Because coffee spilled on her <sky-blue dr*ss she weht> home early 

2. Because coffee spilled on her sk<y-blue dress*she went ho>me early 

3. Because coffee spilled on her sky-<blue dress s*e went ho«e> early 

NOTE: *=tone locationr <>=window markers. 
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Table 6 : 

Sample Materials for Meaning and Uord Probe Tasks 



MEANING PROBE 

'Though") I liked calling up ray aunt each night at.. .USING THE TELEPHONE 
If 

Though) I liked calling my aunt up each night at... USING THE TELEPHONE 
If 



WORD PROBE: 

Though"*) I liked calling up ay aunt each night at. ..UP 

1 



If 
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Table 7 

Sample Formats in the Odd Word Test 



CHUNKED* 

Johnny came walking into the dining room 

with very dirty shoes 'after playing all dayr 

and his angry mother sent him 

to clean his teeth 

and told him he was a bad boy. 

RANDOM * 

Johnny came walking into the dining room with 

very dirty shoes after 

playing all day* and 

his angry mother sent 

him to clean his teeth and 

told him he was a bad boy. 
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Table 8 

Sample Materials for the /e/ Detection Task-- 



1. The teacher in charge of the Indian hunters had to take hunting lessons. 

2. The teacher in charge of the Indian natives had to t3ke hunting lessons. 
QUESTION FOR 1 AND 2? : 

What did the lessons teach? 

.....how to catch rabbits 

how to catch fish - 

3. To team so»e new ways the Indian hunters had to t3ke hunting lessons. 

4. To lesrn some new ways the Indian natives had to take hunting lessons. 
QUESTION FOR 3 AND 45 

Who could use these lessons? 

people who want to find deer 

people who want to play baseball 
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• Table 9 

Sample Stories in Thematic Processing Tasks 



HIGH RELEVANCE J 

Johnny woke up very hungry for breakfast. He found 3 bowl and 3 spoon in the 
kitchen. He got 3 pitcher of milk from the refrigerator. Although he took 
down 3 box of Cheer i os from the shelf t... 

LOU RELEVANCE: 

Johnny was watching his f 3 vorite programs on TV. He stsrted to gat hungry 
for 3 snack. He waited for 3 commercial to go into the kitc.en. Although he 
took down 3 box of Cheer ios from the shelf r... 
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Table 10 

Overall Task Performance of Unsk i lied Readers Relative to Skilled Readers of the 



Safinr-fttf*- 



TASK 

Story Reading 
comprehension 
word memory 
sentence memory 

Story Listening 
cowprehens i on 
word memory 
sentence memory 

Tone Location 

(leaning Probe 

Uord Probe 

/e/ Detection 

Sentence Reading 



COLLEGE-AGE 

UNSKILLED READERS 

18% more errors 
24% wore errors 
14% more errors 
15% more errors 

10% more errors 
43% more errors 
11% more errors 
10% fewer errors 

9% more errors 

4% faster 

12% faster 

10% fewer errors 

17% slower 



SCHOOL-AGE 

UNSKILLED READERS 

15% more errors 
21% more errors 
15% more errors 
11% more errors 

39% more errors 
78% more errors 
36% more errors 
13% more errors 

37% fewer errors 

18% slower 

21% slower 

9% more errors 
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Table 11 

Overall Effects of Sentential and Thematic Structure for Skilled and Unskilled 



Readers 



A. COLLEGE LEVEL 

Skilled Reader Unskilled Reader 

Tone Location? 

Boundary Effect . 232 40% 
Meaning Probe? 

Plain/Sub wain 9% faster main 13% slower 

I "/Though if 4% faster if 6% faster 

Hard P^obe? 

Plain/Sub t.ain 8% faster wain 1% slower 

If/Though if 3% faster if 67. slower 

/e/ Detection? 

Boundary Effect 24% 3% 

Sentence Reading 

Script Relevance? relevant event relevant event 

iZ faster 10% faster 

Because/Although? 

Relevant? although 10% faster although 2% faster 

Not Relevant? although 5% faster although 13% faster 



ERIC 



53 



Page 53 



Table il (continued) 
Overall Effects oi : Sentential and Thematic Structure for Ski Had and Uhskillec 



Readers 



B. SCHOOL 

Tone Location: 

Boundary Effect 
(leaning Probed 

Plain/Sub 

If/Though 
llord Probe? 

fiain/Sub 

If/Though 
/e/ Detection: 

Boundary Effect 



Sk i lied Reader 
407. 

main 2% faster 
if 17. faster 

no difference 
if 37. faster 

10% 



Unskilled Reader 
31% 

main 4% slower 
if 7% faster 



main 2% faster 
if TA slower 



2% 
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fable 12 
Results o? Story Tasks 



A, Percentage Errors on Story Reading Tasks 

" Collede-Age School-Age 

Sk i lied Unsk i lied Sk i lied Unsk i lied 

Comprehension 21 26 19 23 
Recognition Memory 

for Words 24 28 26 30 
Recognition rietoory 

for Sentences 39 45 36 . 41 

Mean 28 33 27 31 



B- Percentage Errors on Story Listening Tasks 

College-Age School -Age 

Skilled Unskilled Skilled Unskilled 

Comprehens ion 21 30 18 32 
Recognition flewory 

for Words 28 31 28 38 
Recognition flemory 

for Sentences 41 37 40 47 

(lean 30 33 28 39 
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Table 13 
Results for Tone Trials 

A. Percentage of Tones Correctly Located 

College-Age School-Age 
Tone Location Skilled Unskilled Skilled Unskilled 
In Break 57.7 65.3 57.6 61.0 

Before Break 44.5 29.1 25.0 37.5 

After Break 25.0 20.8 : 9.7 31.2 

Man 42.4 ' 33.4 32.0 43.9 

Tone Index 25.6 40.2 40.0 30.9 

B. Percentage of Errors dislocated into CFsuse Boundary 

College-Age School-Age 
Tone Location Skilled Unskilled Skilled Unskilled 
Before Break 46.7 43.3 29.5 61.7 

After Break 53,1 83.4 63.8 60.. "i 

(lean 49.9 63.4 49.2 61.2 
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Table 14 
Results for No-Tone Trials 

A. Percentage of Guesses Locate J in Window Center in No-Tone Trials 

College-Age School -Age 

Skilled Unskilled Skilled Unskilled 
In Break 38.8 39-9 ^ 27.8 38.6 

Before Break 11-0 5.5 27.8 24.8 

After Break 8.3 0 2.8 19.3 

fiean 19.3 15.1 19.7 25.7 

Guess Index 29.3 37.6 18.0 16.7 

B. Percentage of Guesses "Dislocated 11 away from Window Center into Glaus 
Boundary in No-Tone Trials 

College-Age School -Age 

Sk i lied Unsfc i lied Sk i lied Unsk I lied 

Before Break 40.3 45.3 47.2 36.1 

After Break 36.1 61.2 34.8 16, 

(lean 38.2 53.5 41.0 26.4 
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table 15 

(lean Response times (msec) on (leaning Probe Tssk 



COLLEGE-AGE 
Skilled 
Unskilled 
(lean 



If 
2636 
2323 
2480 



Pis in 
2446 
2721 
2584 



Though 
2756 
2477 
2617 



SCHOOL-AGE 
Skilled 
Unskilled 
(lean 



2981 
2813 



2622 
3208 
2915 



2684 
3191 
2938 



OVERALL 



2646 



2749 



2777 
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Table 16 

Hean Response Times (usee) on Word Probe Task 
If (lain Though 



COLLEGE-AGE Early 


Late 


Early 


Late 


Early 


Late 


Sk i lied 


2028 


2147 


1835 


2058 


1969 


2343 


Unskilled 


1815 


1905 


1854 


1783 


1318 


+ / no 

l-6do 


(lean 


1922 


2026 


1845 


1923 


1894 


2016 


SCHOOL-AGE 














Skilled 


1929 


1790 


1957 


1802 


1917 


1910 


Unskilled 


2479 


2290 


2066 


2434 


2116 


2277 


Clean 


2204 


2040 


2012 


2118 


2017 


2094 


OVERALL 


2062 


2033 


1928 


2020 


1955 


2055 



» 
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Table 17 

Percentage of Silent /e/s Hissed Around Clause Boundaries 

COLLEGE-AGE Clause Final Clause Initial Difference 

Skilled 41 . ,17 24 

Unskilled 30 22 8 

llesn 36 20 16 



SCHOOL-AGE 

Skilled 15 5 10 

Unskilled 19 i7 2 

(lean 17 ii 6 

OVERALL 29 17 12 



By 
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Table 18 

College Students' Clause Reading Times Usee) in Script-based Stories 



Script Relevance 

SKILLED READERS High Low Average 

Because 3103 3010 3057 

Although 2779 2945 2862 

Average 2941 2978 . 2960 



UNSKILLED READERS 

Because 3358 3915 ' 3637 

Although 3209 3383 3299 

Average 3284 3652 3468 



i 



81 
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Table 19 

College Students' Sentence Recognition Scores for Critics! Clauses in 

Script-based Stories 



SKILLED READERS 
Because 
Although 
Average 



Script Relevance 
High 



6.00 
4.31 
5.16 



Low 
5.31 
3.63 
4.47 



Average 
5 . 65 
3.97 
4.81 



UNSKILLED READERS 

Because 5.06 

Although 3.44 

Average 4.25 



7.38 
5.06 
6.22 



6.22 
4.25 
5.24 



OVERALL 



4.71 



N0TEJ Scores range from 1-8, with 4.0 representing chance perf onusnce. 
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